Role of adhesion molecules in the genesis of the peripheral nervous system in avians.
In vertebrates, the peripheral nervous system arises from the neural crest by a multistep process involving epithelium-mesenchyme interconversions and cell migrations. These successive events are associated with profound and controlled reorganization of the expression of both cell-cell and cell-substratum adhesion molecules responsible for the direct interaction of neural crest cells with their neighbours or the extracellular matrix. Thus, at the onset of emigration of neural crest cells from the neural tube, the cell-cell adhesion systems mediated by N-cadherin and N-CAM are lost by cells. This is accompanied by the complete reorganization of the extracellular matrix in the immediate environment of neural crest cells and by changes in cell shape. Later, as crest cells undergo migration towards their differentiation sites, they are found associated with fibronectin. Cell adhesion molecules are reaquired by neural crest cells following specific sequences as they coalesce into primordia of the various ganglia. In vitro, fibronectin constitutes the most appropriate substrate for migration of neural crest cells. The migration-promoting effect of fibronectin can be specifically inhibited both in vivo and in vitro by antibodies to fibronectin, integrin receptors, or by peptides containing the Arg-Gly-Asp-Ser sequence. Neural crest cells recognize two major adhesion sites along fibronectin molecules; these are the Arg-Gly-Asp-Ser sequence located in the medial part of the molecule and the CS1 site situated in the alternatively spliced IIICS region. These two sequences are required to permit full motile behavior of cells.(ABSTRACT TRUNCATED AT 250 WORDS)